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ABSTRACT 
 
 

 
 In 1996, a total of 238 stream sections were sampled in Idaho to monitor trends in 
steelhead trout Oncorhynchus mykiss and spring and summer chinook salmon O, tshawytscha parr 
populations. The following classes of fish were analyzed for percent carrying capacity and density 
estimates for 1985-1996: wild A-run steelhead trout parr, wild B-run steelhead trout parr, natural 
A-run steelhead trout parr, natural B-run steelhead trout parr, wild spring and summer chinook 
salmon parr, and natural spring and summer chinook salmon parr. The 1996 data were also 
summarized by subbasins as defined in the Idaho Department of Fish and Game's 1992-1996 
Anadromous Fish Management Plan. 
 
 Snake River steelhead trout were listed in 1997 as "threatened" under the Endangered 
Species Act. Snake River chinook salmon have been listed as "threatened" since 1992. In 1996, 
parr density monitoring in Idaho indicated that steelhead trout and chinook salmon populations 
fell below 1995 estimates, making these the lowest density estimates on record. Estimates of 
densities parallel those of percent carrying capacity for all classes of steelhead trout and chinook 
salmon. Percent carrying capacity and densities of natural and wild spring and summer chinook 
salmon fell to new lows in 1996. Out of the last five years (the length of the chinook life cycle) only 
one year class showed even moderate strength (1993 brood year or 1994 parr). Densities and 
percent carrying capacity of all classes of steelhead trout in 1996 were below the 1985-1996 
average. Density estimates were, however, at similar levels in 1996 compared to 1995. 
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INTRODUCTION 
 
 The Idaho Department of Fish and Game (Department) has been monitoring trends in 
juvenile spring and summer chinook salmon Oncorhynchus tshawytscha and steelhead trout O. 
mykiss populations in the Salmon, Clearwater and lower Snake River drainages (Figure 1) for the 
past 13 years. The Department monitoring approach, developed in 1984-85 (Petrosky and 
Holubetz 1985, 1986), consists of three basic integrated levels: 1) parr density monitoring; 2) parr 
standing stock evaluations; and 3) estimation of survival rates between major freshwater life stages 
(egg, Parr, smolt) of chinook salmon and steelhead trout. The latter two are referred to as 
"intensive studies." Annual general monitoring of anadromous parr densities is being used to follow 
population trends and define seeding levels over a broad geographic area, but generally with a 
small number of sections per stream. Intensive studies (Kiefer and Lockhart 1994) estimate 
spawning escapements, standing stocks of parr, and outmigrant yields for a limited number of 
streams. These estimates are used to index survival rates from egg-to-parr and par-to-smolt. 
 
 Project 91-73, Idaho Natural Production Monitoring, consists of two subprojects, General 
Monitoring and Intensive Monitoring. This report updates and summarizes data through 1996 for 
the General Parr Monitoring (GPM) database to document status and trends of classes of wild and 
natural chinook salmon and steelhead trout populations (Objective 1, General Monitoring 
Subproject). Estimates of densities and percent carrying capacities were compared between wild 
and natural populations of both juvenile chinook salmon and juvenile steelhead trout. Streams 
were prioritized following a plan developed in 1994 which prioritizes sample streams in each 
management unit to ensure continued sampling of "core" streams. 
 
 Snake River steelhead trout were listed in 1997 as "threatened" under the Endangered 
Species Act (ESA). Snake River spring/summer chinook salmon have been listed as "threatened" 
since 1992, with a temporary emergency listing of "endangered" during 1994-1995. The ESA listing 
for spring/summer chinook pertains to native salmon populations in the Salmon River, Idaho, and 
Snake River tributaries in Oregon, Washington, and Idaho; the reintroduced populations in the 
Clearwater River, Idaho are not listed. 
 
 

METHODS 
 
 This project has been monitoring Parr densities of juvenile chinook salmon and steelhead 
trout as well as densities of resident species in stream sections within the Salmon, Clearwater, and 
lower Snake River drainages in Idaho since 1984. Only data from 1985 on are presented in this 
report because of the small number of stream sections sampled in 1984 (the initial year of the 
project). The Department fisheries research section and regional anadromous fisheries programs 
in Regions 2 and 7, and Subregion 3 were responsible for collecting the majority of the 1996 data. 
Other cooperating agencies involved in the collection of parr density data for this project are the 
Shoshone-Bannock Tribes (SBT), the Nez Perce Tribe (NPT), and the U.S. Fish and Wildlife 
Services' Fishery Resource Office (FRO) in Ahsahka, Idaho. The number of sections monitored 
annually since 1984 is shown in Table 1. 
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Prioritization of Streams 
 
 To ensure the long-term integrity of monitoring trends in anadromous fish populations, a 
sampling scheme to prioritize streams for conducting snorkel surveys (Appendix B) was developed 
in 1994 (Leitzinger and Holubetz 1994). Priority one streams are top priority and must be surveyed 
every year. These represent the most important (core) streams that ensure all subbasins, as 
defined in the Department anadromous plan (Department 1992), will be sampled. Priority one 
streams do not require intensive sampling, but they do need to be stratifed by channel type (B or 
C), and several representative sites (at least three) per strata need to be identifed and sampled 
every year. These sites should include several habitat types per site, with fish numbers and 
surface areas recorded separately for each habitat type. For the purpose of this report, fish 
numbers for the total transect (i.e., all habitat units combined) are reported and analyzed. 
 
 Priority two streams are considered non-key streams, which are sampled intensively. 
Sampling of priority two streams should occur annually (or as long as the project continues). These 
streams represent streams currently being sampled intensively by various research and 
management projects. Once the project ends, the streams will be evaluated to determine if they 
should be categorized as priority one, three or four. 
 
 Priority three streams are non-key streams sampled with general parr monitoring sites only, 
and will be surveyed only as time allows (every other year or a minimum of every third year). 
These are important production streams but do not require annual sampling. 
 
 Nonessential streams are ranked a priority four. These are streams either not rated as 
chinook (and in some cases, steelhead) spawning and rearing streams or are not significant 
anadromous fish production streams. Priority four streams should be sampled as needed for 
regional or resident fish management or research programs. 
 
 A breakdown of key monitoring (or priority one) anadromous streams sampled annually by 
Department, cooperating agencies, and tribes are as follows: 
 
 Department =  34 
 NPT  = 2 
 SBT = 3 
 USFWS-FRO = 0 
 Total Key Streams =  39 
 
 

1996 Sampling 
 
 Data from individual sections monitored in 1996 are listed in Appendix A-1. Parr density 
evaluation sites, which were surveyed in 1996, are listed in Appendix A-2. The GPM sites not 
surveyed in 1996 are listed in Appendix A-3. A recent inventory of historical transects has allowed 
us to update the list of GPM transects monitored each year. The sites listed in Appendix A-3 are 
representative of transects snorkeled since 1992, but not surveyed in 1996. Several factors such 
as low flows, lack of personnel, and stream prioritization contributed to a higher number than usual 
of unsurveyed stream sections in 1996. 
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Physical Habitat 
 
 General parr monitoring sections provide an annual index of anadromous fish abundance in 
various habitat types and drainages. Monitoring sections are approximately 100 m in length with 
boundaries occurring at defined breaks between habitat types. Sections generally include at least 
one pool-riffle sequence. Stream strata and sections were cross-referenced to the Environmental 
Protection Agency's (EPA) stream reach numbering system (Northwest Power Planning Council 
[NPPC] and Bonneville Power Administration [BPA] 1989). 
 
 Physical habitat variables were standardized and measured at least once since 1984 in 
each established density monitoring section. The physical habitat variables, other than width and 
length, were not measured every year in each section due to time constraints (parr densities in all 
anadromous streams in Idaho need to be sampled within a two-month period from late June to late 
August) and because the physical habitat was relatively stable from year to year. The same 
physical variables were measured in the Department supplementation and intensive smolt 
monitoring projects. The Department has encouraged other agencies and tribes to incorporate 
this standardized variable list into its monitoring programs. 
 
 The following physical habitat variables were measured in each monitoring section: habitat 
type (percent pool, riffle, run, pocketwater, and glide); substrate composition (percent surface sand, 
gravel, rubble, boulder, and bedrock); section length, average width, average depth, gradient, 
conductivity, and channel type (Rosgen 1985). The techniques to collect the physical habitat data 
are described in Petrosky and Holubetz (1988) and Scully et al. (1990). Data for physical habitat 
are recorded on the form shown in Appendix C-3. 
 
 Data collected during 1985-1996 were summarized by channel type. This variable 
simultaneously categorizes several morphological characteristics and was used as a primary 
classifer to investigate juvenile chinook salmon and steelhead trout rearing potential and for 
density trend comparisons. Scully and Petrosky (1991) demonstrated the effect of channel type 
on both steelhead trout and chinook salmon parr densities. In a comparison they made of parr 
densities in B and C channels, they found that chinook salmon densities were 3.5 times higher in 
C channels, while steelhead trout densities were two to three times higher in B channels. The B 
channels are confined in valleys or canyons and have high enough gradients that most of the fine 
sediment is flushed out. A significant part of the substrate may be comprised of boulders larger 
than 30 cm in diameter. The C channels, in contrast, meander through flat alluvial valleys and are 
characterized by deposition of fine materials and low water velocities. Substrate composition in 
C channels has a high percentage of small materials, sand, and gravel. In unstable, heavily 
managed watersheds, sand may be the predominant substrate type in C channels. In general, 
surveyed C channel sections had gradients less than 1.5%, while B channel sections had gradients 
greater than 1.5%. 
 
 

Parr Density Monitoring 
 
 General Parr monitoring and intensive monitoring subprojects sampled a total of 238 
sections in 1996 to index the annual abundance of chinook salmon and steelhead trout parr (Table 
1). Chinook salmon parr are defned here as age-0+, with lengths less than 10 cm (4 in). 
Steelhead trout parr are age-1+ and 2+, with respective lengths of 8-15 cm (3.0-5.9 in) and 15-23 
cm (6.0-8.9 in).    Steelhead trout length-at-age intervals are similar to those defined by Thurow  
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(1985; 1987). These data were used to index trends in annual abundance and estimate rearing 
potential in different habitats. 
 
 Most anadromous fish production streams in Idaho are clear and have low conductivity. 
Snorkel counts by trained observers are preferred for efficiency in these streams over estimates 
obtained from electrofishing. Snorkel counts potentially underestimate parr abundance, especially 
at lower temperatures in late summer and fall (Hillman et al 1992). Other comparisons of 
snorkeling and electrofishing methods did not indicate a negative bias (Petrosky and Holubetz 
1987; Hankin and Reeves 1988). Density estimates in 1996 were obtained by snorkeling in all 
anadromous stream sections except those in the Lemhi River. The Lemhi River was electrofished 
due to its relative turbidity and high conductivity. This report summarizes 1996 parr density and 
PCC information. Data for years prior to 1996 were obtained from Rich et al. (1992 and 1993), Rich 
and Petrosky (1994), Leitzinger and Petrosky (1995), Hall-Griswold et al. (1995), and Hall-Griswold 
and Petrosky (1996). Snorkel methods for surveying fish are described in Petrosky and Holubetz 
(1986). Data sheets used for recording snorkel data appear in Appendices C-1 and C-2. The data 
collection sheets have been updated to include the collection of amphibian data. 
 
 All monitoring sections were snorkeled with a team of divers working upstream. Crew size 
ranged from one for small streams to five or more for larger streams. The combined programs 
monitored sections in 77 streams (39 of which were priority streams), representing a variety of 
stocks, production types (i.e., wild or natural), and habitats. We compared parr densities among 
all major anadromous fish drainages in Idaho during 1985-1996, and summarized chinook salmon 
and steelhead trout parr densities by year and production type. Due to the preference by steelhead 
trout for B channels and chinook salmon for C channels, parr density comparisons among 
drainages incorporated only the preferred channel type for each species. We summarized A-run 
and B-run steelhead trout separately because of large differences in Columbia River harvest rates 
and escapements between the two runs TAC 1997). 
 
 We also estimated parr density as a percent of carrying capacity (PCC) derived from 
standardized smolt capacity ratings developed for subbasin planning by the System Planning 
Group for the NPPC (1986). The parr density database was merged with the NPPC's species 
presence/absence database using the common variable EPA reach number. The NPPC file rates 
each reach as being poor, fair, good, or excellent habitat for rearing chinook salmon or steelhead 
trout smolts. Respective NPPC smolt densities in number/100m2 are 10, 37, 64, and 90 for chinook 
salmon, and 3, 5, 7, and 10 for steelhead trout. The NPPC smolt density ratings provide a 
consistent, though subjective assessment of habitat quality and smolt carrying capacity within Idaho 
subbasins. Based on parr densities from this project and a planning value of 50% parr-to-smolt 
survival or less (Kiefer and Lockhart 1994), the NPPC smolt densities appear to be good 
approximations for steelhead trout, but over estimate carrying capacity for chinook salmon in Idaho 
streams. NPPC steelhead trout smolt capacity in excellent habitat (10/100m2) and 50% parr-to-
smolt survival imply a parr density of 20/100m2, the same as defined by Petrosky and Holubetz 
(1988) based on empirical data. The NPPC chinook salmon smolt carrying capacity in excellent 
habitat (90/100m2) and 50% parr-to-smolt survival imply a parr density of 180/100m2, which is 67% 
higher than defined by Petrosky and Holubetz (1988) based on empirical data and fry stocking 
experiments. 
 
 We adjusted the NPPC smolt density ratings to parr carrying capacity assuming that 
excellent steelhead trout habitat would support 20 parr/100m2 and excellent chinook salmon habitat 
would support 108 parr/100m2 (Petrosky and Holubetz 1988). We also assumed the same relative   
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density proportions between the NPPC habitat classes of poor, fair, good and excellent. Thus, 
respective parr carrying capacity ratings for four habitat classes were 6, 10, 14, and 20/100m2 for 
steelhead trout; 12, 44, 77, and 108/100m2 for chinook salmon. 
 
 Excellent habitat for chinook salmon would be undisturbed C channel streams and good 
habitat would be undisturbed B channel streams with moderate gradients. High gradient 
undisturbed B channels would rate as fair or poor for chinook salmon (Petrosky and Holubetz 
1988). For steelhead trout, excellent habitat would be in undisturbed B channels, and good habitat 
would be in undisturbed C channels.  The C channels in productive spring-fed streams could also 
be classified as excellent steelhead trout rearing habitat. Degraded streams received ratings of 
good, fair, or poor for both species depending on the degree of disturbance and channel type. 
Because the different habitat types and quality ratings are considered in the carrying capacity rating 
system, PCC data from both B and C channel sections are analyzed for both species, unlike the 
analysis for the parr density statistic. 
 
 

Parr Density Comparisons 
 
 Steelhead trout and chinook salmon cells were defined to be consistent with stocks or 
subbasins identified in Department's anadromous fish management plan (Department 1992) and 
the subbasin plans (Department et al. 1990; Nez Perce Tribe and Department 1990; Washington 
Department of Fisheries et al. 1990). Densities and PCC for 1996 were summarized according to 
these cells. 
 
 We compared steelhead trout and chinook salmon part densities and PCC among classes 
and years for 1985-1996. Steelhead trout classes were wild A-run, wild B-run, natural A-run, and 
natural B-run. Chinook salmon classes were wild and natural. In order to increase sample size, 
spring and summer chinook were combined. 
 
 Wild (indigenous) steelhead trout populations in Idaho presently occur in the lower 
tributaries of the Clearwater (below the North Fork Clearwater River) and Selway rivers; in the 
majority of small Snake River tributaries; the entire Middle Fork and South Fork Salmon rivers; 
most small mainstream Salmon River tributaries downstream from the mouth of the Middle Fork 
Salmon; and in Rapid River, a tributary to the Little Salmon River (Figure 2). Areas not listed above 
were considered for this analysis to have natural (hatchery influenced) populations. The 
classification of wild and natural steelhead populations will be revised in the 1997 report based on 
state of Idaho (1997) comments on the proposed steelhead listing. Specifically, Lochsa River 
steelhead will be classified as wild in the future. 
 
 Wild spring chinook salmon in Idaho presently occur throughout the Middle Fork Salmon 
River drainage and several Salmon River tributaries below the Middle Fork Salmon River. Wild 
summer chinook salmon occur in the Secesh River and the Middle Fork Salmon River drainage 
(Figure 3). The upper mainstem Salmon River and tributaries including lower Valley Creek and the 
lower East Fork Salmon River also produce wild summer chinook salmon, however the juveniles 
observed during GPM surveys in these streams could be either wild summers or natural springs. 
These and the remainder of Idaho's chinook salmon waters were classified here as natural 
populations. Due to the small sample size of summer chinook, we combined spring and summer 
chinook salmon and compared only wild and natural classes. 
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 For steelhead trout, the statistic PCC used the density of age-1+ and age-2+ steelhead trout 
parr relative to maximum density that could occur in that section. The PCC may be the most 
appropriate statistic for comparing the relative status of steelhead trout populations because it 
incorporates an estimate of the carrying capacity, and is insensitive to assumptions about length 
at age. The PCC statistic also accounts for, in part, differences in channel type, gradient, stream 
size, and sediment level. Because the PCC for steelhead trout includes both age-1+ and age-2+ 
parr, it may mask annual differences resulting from variations in adult escapement between two 
brood years. 
 
 The best index of steelhead trout escapement is probably the age-1+ parr density in B 
channels. In underseeded conditions, as occur in most of Idaho's anadromous fish waters, 
sufficient B channel habitat exists to support the age-1+ steelhead trout parr. Fewer fish are forced 
into the less preferred C channel habitat as a result. Also, unlike the age-2+ parr, none of the age-
1+ cohort would have smolted. However, refinement of the GPM length-at-age classification 
appears to be necessary to better represent yearling abundance across the range of production 
streams (see Future Direction and Recommendations) 
 
 For chinook salmon, both parr density and PCC are for a single age class (age-0+) and 
brood year. Thus, the best overall index may be PCC rather than density in C channels because 
PCC has a larger sample size, incorporating both B and C channel sections. At extremely low 
escapements, relatively fewer chinook salmon parr and a smaller PCC would be expected in the 
less preferred B channel habitat. 
 
 

Database Management 
 
 All biological data from 1985 through 1996 have been entered into Dbase III (version 1.5) 
files for easy access and arrangement for various analyses. The 1986 through 1996 data have 
been verified for accuracy. The 1985 data are the last to be verified. Once verified, these files are 
available for use by project implementers, tribes, and natural resource agencies upon request. The 
GPM database is being integrated into the StreamNet database system (Anderson et al., 1996) in 
1997. The StreamNet Distributed System is a PC-based database application containing fully 
referenced data and a user friendly interface to query, report, or export the data. The current GPM 
database structure (version 1.2) is listed in Appendix D. 
 
 

RESULTS AND DISCUSSION 
 
 

Parr Density Monitoring 
 
 Numbers of streams and sections sampled in 1996 within each class and cell, and average 
PCC and densities are summarized in Tables 2 and 3. All general parr monitoring stream sections 
surveyed in 1996 are listed in Appendix A-1 along with channel type, chinook salmon and steelhead 
trout class, chinook salmon and steelhead trout density, percent carrying capacity and priority 
classification. Note that future summaries will classify Lochsa River steelhead as wild production 
type. 
 
 ` 
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Steelhead Trout Parr 
 
 Steelhead trout populations have generally not met replacement since the mid-1980s, as 
evidenced by the aggregate declines in parr densities from the past 12 years (Table 4 and Figure 
4). Yearling parr counted in 1996, were from the 1995 brood year, which were primarily progeny 
of brood years 1989-1991 (assuming predominate smolt ages of 2+ and 3+, and ocean ages of 1 
and 2). Depending on run-type, population and geographic area, lags of four to six years may be 
most appropriate to determine whether replacement is being met from yearling parr density indices 
for specific drainages. 
 
 
 Densities 
 
 The density of age-1+ steelhead trout parr in B channels is summarized by class and year 
(1985-1996) in Table 4 and Figure 4. Table 2 summarizes the densities of age-1+ steelhead trout 
parr in B channels by class and cell (or subbasin). The lowest mean densities for age-1+ steelhead 
trout parr in B channels in 1996 were for natural A-run steelhead in the headwaters of the Salmon 
River (cell 13) and for natural B-run steelhead in the East Fork Salmon River (above the weir)(cell 
7) at 0.03/100m2 and 0.06/100m2, respectively (Table 2). The highest mean densities were for 
natural A-run steelhead trout in the lower Salmon River (cell 9) at 7.43/100m2. The next to highest 
densities were also for natural A-run steelhead trout parr- in Snake River tributaries (cell 14) at 
5.70/100m2. Overall, densities for the wild A-run and natural B-run classes of 1+ steelhead trout 
declined from 1995 levels. Natural A-run and wild B-run densities in 1996, however, averaged 
about the same as in 1995 (Table 4, Figure 4). 
 
 
 Percent Carrying Capacity 
 
 In 1996, percent carrying capacity for age-1+ and 2+ natural A-run steelhead trout parr in 
B and C channels showed an increase over 1995 estimates. All other classes of steelhead trout 
parr declined in 1996 from 1995 estimates, continuing the overall trend in declining steelhead 
populations in Idaho (Table 4, Figure 5) since 1986. Average PCC for all classes of steelhead trout 
parr in 1996 fell below the twelve-year average (Table 4). Natural A-run steelhead populations 
averaged 13% of carrying capacity, which is higher than shown in 1995. All other classes - wild 
A-run, wild B-run and natural B-run steelhead populations declined from 1995 estimates, averaging 
17%, 8%, and 14% respectively, of carrying capacity. 
 
 
Chinook Salmon Parr 
 
 In 1996, wild and natural spring and summer chinook parr densities were down from those 
of the parent generations four and five years previous. The 1991 and 1992 wild spring and 
summer chinook densities averaged 3.4/100m2 and 6.6/100m2, respectively, compared to 
0.01/100m2 in 1996 (Table 5, Figure 6). The parent generation of 1996 natural spring and summer 
chinook parr (which averaged 0.4/100m2) had parr densities of 2.7/100m2 in 1991 and 5.0/100m2 
in 1992. This lagged comparison indicates that, in aggregate, wild, and natural chinook populations 
did not meet replacement levels. 
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Densities 
 
 In 1996, densities of wild and natural classes of spring and summer chinook were 5% and 
33%, respectively, of those in 1995 (Table 5, Figure 6). Wild spring and summer chinook salmon 
parr densities averaged 0.01/100m2, the lowest on record. Natural spring and summer chinook 
salmon parr averaged 0.4/100m2 in 1996, also the lowest on record. 
 
 Out of the last five years (the length of the chinook life cycle) only one year class of wild and 
natural spring and summer chinook showed even moderate strength (1993 brood year or 1994 
parr). The parr density patterns generally mirror the spring and summer chinook salmon spawning 
escapements which are indexed by redd counts (Elms-Cockrum 1996). 
 
 Chinook salmon parr densities in C channels are summarized by cell and class in Table 3. 
In 1996, there were no age-0+ chinook salmon parr counted in C channels in the following cells and 
classes: wild spring chinook salmon in the Middle Fork Salmon River (excluding Bear Valley and 
Elk Creeks)(cell 1); wild summer chinook salmon in the Secesh River (cell 5); and natural spring 
chinook salmon in the mainstem Clearwater River and tributaries (Lolo Creek)(cell 15). The 
number of sections surveyed in the latter two were, however, small. Due to the lower number of 
sites sampled in 1996, a total of six cells were surveyed without C channels. The highest mean 
densities for age-0+ chinook salmon parr were for natural summer chinook salmon in the 
Pahsimeroi River (cell 18) at 2.17/100m2, and natural spring chinook salmon (cell 9) in the Lemhi 
River at 1.21/100m2. 
 
 
 Percent Carrying Capacity 
 
 The PCC for both classes of chinook salmon parr in 1996 were the lowest on record (0.07% 
and 0.39% for wild and natural classes, respectively). PCC estimates paralleled density estimates 
for both classes of chinook salmon parr in 1996. The overall trend demonstrates declining stocks 
since 1985 (Table 5, Figure 7). 
 
 

Future Direction and Recommendations 
 
 The GPM database was initially developed based on project-specific data needs (i.e., 
evaluating habitat improvements), with overall monitoring being a secondary priority. Since these 
project-specific evaluations have been completed, for the most part, overall monitoring has become 
the top priority. An overall GPM sampling design was developed (Leitzinger and Holubetz 1994) 
for implementation in 1995 and future years (Appendix B). The plan was designed to provide 
coverage for stocks and geographic areas defined in the Department's Anadromous Fish 
Management Plan (Department 1992). The sampling scheme prioritizes GPM streams based on 
stock, geographic area, habitat type and channel type, so that all subbasins are adequately 
sampled. 
 
 The Department will revise the natural and wild classifications used in GPM, beginning with 
the 1997 annual report. This will ensure consistency of GPM database with State of Idaho (1997) 
comments on the proposed listing of Snake River steelhead. The primary change will be 
reclassifying Lochsa River steelhead as wild rather than natural. 
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 Steelhead trout have a complex life cycle. which varies among geographic location, type 
and habitat (Scott and Crossman, 1973). Length-at-age is difficult to generalize over broad 
geographic areas, such as streams throughout Idaho, because of this variation. When the GPM 
project began in 1984, a length-at-age classification was developed which defned ranges for age 
0+ steelhead at less than 74.0 mm, age-1+ from 74.0 to 151.9 mm, and age-2+ from 152.0 to 
227.9 mm. This classification was based on steelhead length-at-age data from the Middle Fork and 
South Fork Salmon rivers (Petrosky and Holubetz, 1985). This length-at-age classification currently 
encompasses all classes of steelhead trout in the Snake, Salmon and Clearwater River drainages 
in the existing GPM database. 
 
 There has been concern among the GPM cooperators that the length-at-age breakdown 
for steelhead trout overestimates age-1+ parr density and underestimates age-2+ parr density. 
Therefore, length classes should be reviewed and revised as needed in the GPM database for 
different populations, geographic areas, and elevations, to account for different growth rate patterns. 
Age misclassification could bias age-1+ and age-2+ steelhead density estimates, analyses of brood 
year strength and life stage survival rate estimates. However, the steelhead trout PCC statistic 
would be relatively insensitive to age misclassification. 
 
 With 12 years of data from the GPM project, and other projects such as Idaho 
Supplementation Studies (ISS), Steelhead Supplementation Studies (SSS) and Intensive Smolt 
Monitoring (ISM), data have been collected, which may help refine the length at age of steelhead 
trout for specific populations and geographic areas (Table 6). The elevation and thermal regime 
of a stream reach, for instance, may largely control the growth rate, with lower elevation streams 
producing larger parr and younger aged smolts (Chuck Huntington, personal communication). 
Also, because parr may continue to grow an estimated nine mm per month (Everest 1969), the 
timing of a survey, combined with the existing classification, may bias estimates of the number of 
smolts (i.e., a steelhead trout parr observed in the upper Salmon River in July and falling in the 
age-1+ category may outmigrate that fall classified as age-2+; Russ Kiefer, personal 
communication). Historical parr density data were entered by three-inch increments into the GPM 
database, but archived field data sheets contain records by one-inch increments (Appendies C-1, 
C-2). The historical data could be re-entered into GPM database by one-inch increment to provide 
the flexibility needed to better represent steelhead trout age structure for specific drainages. This 
would be a time consuming task, but one which is being considered at this time. 
 
 The future plans for the Idaho Natural Production Monitoring Program are to incorporate 
into the GPM database the data from the intensive studies now being conducted, namely Idaho 
Supplementation Studies (ISS), Steelhead Supplementation Studies (SSS), and Wild Steelhead 
Studies (WSS). Additional data from the USFS or other entities may be included if appropriate. 
This will greatly increase our sample size in most stream classes and cells as well as our ability to 
more accurately assess population status of chinook salmon and steelhead trout parr in Idaho. 
 
 Table 7 summarizes the number of cells sampled in each anadromous fish class in Idaho, 
the number of streams sampled and the number of GPM sites by channel type sampled in 1996. 
It also lists the number of streams being sampled intensively and the number of those that do and 
do not already contain GPM sites. 
 
 By incorporating the intensive data from 1996 into the GPM database, we would add data 
from a total of 81 streams.   There would be 5 new streams added that are not presently in the  
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database, and additional sites in 24 streams. The number of sites sampled in each of these 
intensive streams is not summarized at this point but it ranges from roughly 12 to 50 per stream. 
 
 Databases and programs to summarize the data are currently being developed for these 
intensive data independently from the existing GPM database. Work has begun to link the various 
databases so that the intensive data can be incorporated into the GPM data. In addition, these 
databases will be linked to StreamNet to facilitate information exchange. Data will start being 
entered in this new format in 1997. 
 
 The GPM data are also relevant to an identified need in Plan for Analyzing and Testing 
Hypotheses (PATH), Project 96-8, to compare densities of juvenile salmon, steelhead, and resident 
fish among streams from different land use classes to index population responses in good and poor 
habitat (Marmorek and Peters 1996). The PATH project was established under the NMFS 1995-
1998 Biological Opinion on Federal Columbia River Power System Operations in 1995 to resolve 
controversy about competing hypotheses related to the relative effects of the "four H's" 
(hydropower, habitat, hatcheries, and harvest), and climate patterns to the decline of Snake River 
salmon, and to assist upcoming recovery decisions. 
 
 The GPM database, containing 12 years of chinook salmon, steelhead trout and resident 
salmonid densities, will be summarized and analyzed by classes of land use (e.g. road density and 
landscape characteristics). For the PATH analysis, the GPM database will be related to the spatial 
scales used in the Interior Columbia Basin Ecosystem Management Project, with densities 
analyzed within classes. Huntington (1995) previously used a similar approach to compare 
resident and anadromous fish densities in the Clearwater National Forest streams between 
managed and unmanaged land use classes. The PATH analysis may also incorporate specific 
habitat variables from GPM (eg,. channel type, percent sand, gradient, stream size, etc.) and the 
Eastside Assessment (Overton et al. 1995). 
 
 The PATH project to date has relied extensively on historic spawner-recruit information in 
the spring/summer chinook analyses and hypothesis testing (Beamesderfer et al. 1997; Derso et 
al. 1996; Schaller et al. 1996). There is a paucity of this type of historic information for Snake River 
steelhead trout populations due to the species' complex life cycle, spawn timing and difficulty of 
monitoring redds, the logistics and cost of weir operations, and funding processes which have 
prioritized chinook salmon research. Therefore the GPM database, combined with more intensive 
studies, may be particularly important for future analysis of status and evaluation of recovery 
strategies for Snake River steelhead trout. 
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Figure 1. Idaho's present anadromous fish production waters showing major drainages of the 
 Clearwater River, Salmon River and Snake River subbasins. 
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Figure 2. Present distribution of wild A-run and B-run steelhead trout production areas in 
 Idaho. 
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Figure 3.  Present distribution of wild chinook salmon production areas of Idaho. 
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Figure 4. Mean Annual Density (Number of Age-1+ Steelhead Trout/100m2 in B Channels) of 
Four Classes of Steelhead Trout Parr in Idaho. 

 

 
 
 
Figure 5. Mean Annual Percent of carrying capacity (PCC) of Four Classes of Steelhead 
 Trout Parr (Age-1+ and 2+ in B and C Channels) in Idaho, 1985-96. 
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Figure 6.  Mean Annual Density (Number/100m2 in C Channels) of Two Classes of Chinook 
Salmon parr (Age-0+) in Idaho, 1985-96. 

 

 
 
 
Figure 7. Breakdown of 1996 GPM Sampling by Classes of Anadromous Fish and Channel 

Type. 
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Table 1 Number of sections where steelhead trout and chinook salmon parr were monitored in 
Idaho by BPA project 91-73, other research and management programs, as well as other 
agencies and tribes from 1984 through 1996. 

 
 
 

 Number Of Steelhead Number Of Chinook 
Year Trout Sections Salmon Sections 

 
 
1984 60 37 
 
1985 184 139 
 
1986 190 156 
 
1987 225 178 
 
1988 225 175 
 
1989 268 216 
 
1990 349 243 
 
1991 315 241 
 
1992 334 241 
 
1993 401 377 
 
1994 333 329 
 
1995 281 272 
 
1996 238 223 
 

 
aChinook salmon sections are a subset of the steelhead trout sections. 
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Appendix A-1. 
 

General Parr Monitoring Snorkel Survey Sections-1996 
for project 91-73 
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Appendix A-2 
 

Evaluation Snorkel Sections - 1996 
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Appendix A-3. 
 

General Parr Monitoring Sections Unsurveyed in 1996 
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Appendix B. 
 

Prioritization of Snorkel Streams 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

96gpmrv2.doc   63 



 



 



 



 



 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C-1 
 

Biological Data Collection Sheet for 
General Parr Monitoring - 1996 
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Appendix C-2 
 

Biological Data Collection Sheet by Habitat 
Unit used by Intensive Smolt Sampling (ISS) Programs 
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Appendix C-3 
 

Physical Habitat Data Collection Sheet for 
General Parr Monitoring 
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Appendix D. 
 

General Parr Monitoring Database Structure  
(version 1.2)  
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